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1
LADDER HOLDER

This application claims foreign priority benefits from
Canadian Patent Application 2,868,564 filed Oct. 17, 2014.

FIELD OF THE INVENTION

The present invention relates to a ladder holder of the type
having a mounting portion for mounting onto a supporting
objecting and rung slots to receive rungs of a ladder therein
to support the ladder, and more particularly the present
invention relates to a ladder holder 1n which: 1) the mounting
portion 1s adapted to mount onto an retaining wall typically
found 1n excavation sites; 11) the rung slots support the ladder
at a fixed prescribed angle; and 111) the rung slots 1include
both working slots to support the ladder at the prescribed
angle and a storage slot independent of the working slots to
suspend the ladder therefrom 1n a vertical storage position.

BACKGROUND

The disclosed invention 1s a ladder holder for mounting a
ladder relative to a retaining wall typically used in ground
excavation. Retaiming walls are a common sight 1n urban
construction sites because 1t 1s vital to protect the workers
working in these sites from the collapse of the surrounding,
ground. As with any construction site, an access means 1S
needed 1 order to facilitate the access of workers and
equipment 1nto the site. Due to the lack of room 1n the site,
ladders are predominantly used as opposed to more mecha-
nized alternatives such as elevators. However, ladders can-
not be used without some way of supporting the ladder or
attaching 1t somewhat fixedly to a stable part of the exca-
vation site. This 1s partly due to the fact that the ground at
the bottom of the site 1s likely uneven, so using the ground
to support the ladder 1s neither reliable nor sate. One
available structure to which the ladder can be attached and
supported safely 1s one of the retaining walls. In addition to
a stable and safe means of supporting the ladder, another
important consideration to make 1s to ensure that the ladder
can be stowed when not 1n use to aflord more space in the
site. Furthermore, a valuable feature of such a mounting
device would facilitate a worker 1nside or outside the site to
return the ladder to a working position.

Prior art examples describing ladder hooks that could

potentially be used to fix a ladder relative to a retaining wall
include U.S. Patent Publication No. 2011/0158783 to Carl-

son, U.S. Pat. No. 1,018,877 to Chickering, and U.S. Pat.
No. 7,845,468 given to Steblinski. However, the ladder
holders described by these patents have some drawbacks.
Firstly, the prior patents do not include a means of gmiding
a proper angle of the ladder relative to the retaining wall. It
1s 1mportant for the ladder to be supported at an angle
relative to the wall so as to aflord safer access into and out
of the site and to ease the carrying of equipment up and
down the ladder. The patent publication for Carlson
describes a ladder system with two rung supports that may
allow for the ladder to be supported at an angle; however, the
upper rung receptacle does not engage 1ts respective rung in
such a way that will prevent any lateral movement towards
or away from the bar to which the support brackets are
attached. As such, the angle of the ladder will not remain
fixed relative to the mounting portion of the device. Also,
Chickering’s patent has two slots with an attachment hook
at the upper end of the device that couples the ladder hook
to a wall. Nevertheless, the attachment hook does not allow
the device to be arranged at a fixed angle relative to an
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attachment surface. Furthermore, the patent granted to Ste-
blinski uses a single rung supporting element with a flange

at the free end of the rung supporting element to position the
ladder at an angle to the attachment surface; however, this
configuration aflords the ladder little stability when posi-
tioned at an angle due to the reliance on a narrow flange to
prop the ladder against the wall at an angle. A second
shortcoming 1s that the prior art examples do not provide a
secure means of stowing the ladder when not 1n use, so as
to reduce the risk of the ladder being knocked off the device
by a worker 1n the site. While the patent given to Steblinski
affords the ability to suspend the ladder vertically when not
in use, the storage mechanism does not restrict the move-
ment of the ladder when 1n its storage position so that the
ladder can be knocked out of place with little effort by
pushing the ladder upwards. Lastly, the prior art examples do
not describe a ladder holder that 1s able to mount to a
retaining wall, which 1s unique 1n 1ts structure because 1t
contains a corrugated panel and a beam spanning the top
edge of the wall that has edges extending beyond the panel
on either side thereof. The corrugated panel may be prob-
lematic as the corrugations may limit the locations where the
device can be stably mounted, while the beam necessitates
an attachment or retaining mechanism that must fit a non-
uniform structure (1.¢., the entire retaimng wall).

SUMMARY OF THE INVENTION

According to one aspect of the invention there 1s provided
a ladder holder for mounting a ladder 1n an upright orien-
tation relative to a wall. The wall has an 1nner surface lying
in a vertical plane and an opposite outer surface. The ladder
has two rails extending longitudinally and a plurality of
rungs spanning laterally between the rails at uniform longi-
tudinal intervals. Further, the holder comprises a mounting
portion arranged for coupling 1n fixed relation to the wall n
a mounted position and a support portion supported fixedly
on the mounting portion. The support portion has an upper
slot arranged to receive one rung and a lower slot arranged
to another rung. The lower slot 1s positioned below the upper
slot and further away from the vertical plane of the inner
surface of the wall than the upper slot such that the support
portion 1s arranged for mounting the ladder thereon at a fixed
angle relative to the mounting portion in the mounted
position.

The present invention provides a means of guiding a
proper angle of the ladder relative to the wall because of the
fixed position of the lower slot relative to the upper slot,
which fixes the angle of the ladder relative to the wall.
Furthermore, the support portion containing these slots 1s
supported fixedly on the mounting portion, so as to maintain
the ladder at the fixed angle when the ladder 1s mounted to
the holder.

Preferably, the mounting portion comprises a front side
portion having a wall engaging surface arranged to engage
the inner surface of the wall, a backside portion arranged to
engage the outer surface of the wall, and an upper portion
arranged to couple the front side portion and the backside
portion over an uppermost edge of the wall 1n the mounted
position. The wall engaging surface preferably comprises at
least one continuous surface spanning laterally across a full
width of the mounting portion. In some instances, the
continuous surface 1s two lateral cross members spaced
vertically from one another.

The mounting portion preferably comprises a retaining
mechanism for preventing upward lifting in the mounted
position. The mounting portion preferably has a front side
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portion having a first clamping surface arranged to engage
the mner surface of the wall and an opposing backside
portion supporting a second clamping surface that 1s move-
able with respect to the first clamping surface and 1is
arranged to engage the outer surface of the wall 1 the
mounted position. Collectively, the first and second clamp-
ing surfaces define the retaining mechanism. In some
instances, the second clamping surface 1s defined by two
screws laterally spaced and threaded through the backside
portion.

When the wall 1s a retaining wall used 1n ground exca-
vation and has a top beam at an uppermost edge of the wall,
the mounting portion may also include a lip protruding from
the backside portion towards the front side portion spaced
below the upper portion.

Preferably, the support portion further comprises a storage
slot independent of the upper and lower slots arranged to
receive any one of the rungs such that the support portion 1s
arranged to suspend the ladder substantially vertically there-
from 1n a storage position. When the retaining wall has a
laterally disposed elongate support bracket below a top
beam at an uppermost edge of the wall such that the support
bracket has a ladder-side surface facing away from the mner
surface of the retaining wall, 1t 1s preferred that the storage
slot 1s arranged at a distance from the vertical plane of the
inner surface of the wall proximate the distance between the
ladder-side surface of the support bracket and the inner
surface of the wall such that rearward surfaces of the two
rails substantially overlap the ladder-side surface in the
storage position. In addition, the support portion further
comprises two laterally extending guide surfaces being
substantially parallel to the wall engaging surface such that
the guide surfaces are arranged to engage the two rails of the
ladder 1n the storage position.

It 1s preferred that the upper and lower slots each comprise
an elongated slot and that the elongated slots lie 1 a
common plane at the fixed angle relative to the wall engag-
ing surface. Each of the elongated slots preferably extend
from a terminal end at a bottom of the elongated slot to an
opening at a top of the elongated slot. Furthermore, one of
the upper and lower slots preferably has an upper portion
vertically aligned with the storage slot such that the upper
portion 1s arranged to receive another rung in the storage
position. In most instances, this upper portion 1s part of the
lower slot. It 1s preferred that the upper portion has a front
engaging surface and an opposite rear engaging surface, the
front and rear engaging surfaces being arranged to restrict
the movement of the rung restricted by the upper portion in
a direction substantially at a night angle towards or away
from the mner surface of the wall.

Preferably, the support portion also includes two laterally
extending guide surfaces at the fixed angle relative to the
wall engaging surface such that the guide surfaces are
arranged to engage the two rails of the ladder when the upper
and lower slots receirve any two rungs of the ladder.

The support portion preferably comprises two laterally
opposed side plates. Under this circumstance, each one of
the upper and lower slots preferably comprises an individual
slot 1n each side plate.

According to a second aspect of the mmvention there 1s
provided a ladder 1n an upright orientation relative to a wall
having an 1inner surface lying in a vertical plane. The ladder
has two rails extending longitudinally and a plurality of
rungs spanmng laterally between the rails at uniform longi-
tudinal intervals. The holder turther comprises a mounting,
portion arranged for coupling to the wall 1n a mounted
position and a support portion supported on the mounting
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portion. The support portion has an upper slot arranged to
receive a lirst rung and a lower slot arranged to receive a
second rung such that the support portion 1s arranged for
mounting the ladder at an incline relative to the wall 1n a
working position of the ladder. The support portion also
includes a storage slot independent of the upper and lower
slots arranged to receive any one of the rungs such that the
support portion 1s arranged to suspend the ladder substan-
tially vertically 1n a storage position of the ladder.

The mnvention according to the second aspect solves the
problem of stowing the ladder securely when not 1n use
because the present invention provides an independent slot
for suspending the ladder vertically, not relying on frictional
engagement of a surface which 1s not specifically shaped to
receive a rung. The storage slot 1s arranged to receive the
rung such that the ladder can only be removed from the
storage position with the application of suflicient force to
intentionally lift the ladder up and out of the storage slot.

According to a third aspect of the invention there 1is
provided a ladder holder for mounting a ladder in an upright
orientation relative to a retaining wall used in ground
excavation having a top beam at an uppermost edge of the
retaining wall. The top beam has an inner surface and an
opposite outer surface. The ladder has two rails extending
longitudinally and a plurality of rungs spanning laterally
between the rails at uniform longitudinal intervals. The
holder comprises a mounting portion arranged for coupling
in {ixed relation to the retaining wall in the mounted posi-
tion. The mounting portion includes a front side portion
having a first clamping surface arranged to engage the inner
surface of the wall and an opposing backside portion sup-
porting a second clamping surface that 1s moveable with
respect to the first clamping surface and 1s arranged to
engage the outer surface of the wall. The holder further
comprises a support portion supported fixedly on the mount-
ing portion, and the support portion has at least one slot
arranged to receive any one of the rungs.

The invention according to the third aspect solves the
problem of attaching to a retaining wall because the present
invention contains a series of clamping surfaces arranged for
frictional engagement of the top beam so as to couple the
holder to the retaining wall.

One embodiment of the mvention will now be described
in conjunction with the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front perspective view of the ladder holder
mounted to a retaining wall 1n the mounted position and
supporting a ladder 1n the working position thereof.

FIG. 2 1s a front perspective view of the ladder holder
from the left side thereof.

FIG. 3 1s a rear perspective view of the ladder holder 1n
FIG. 2 from the left side thereof.

FIG. 4 1s a top plan view of the ladder holder 1n FIG. 2.
FIG. 5 1s a rear elevation view of the ladder holder 1n FIG.

2.
FIG. 6 1s a left elevation view of the cross section of the

ladder holder of FIG. 2 mounted to the retaining wall and
supporting a ladder in the working position.

FIG. 7 1s a lett elevation view of the cross section of the
ladder holder of FIG. 2 mounted to the retaining wall and
supporting a ladder in the storage position.

In the drawings like characters of reference indicate
corresponding parts in the different figures.

DETAILED DESCRIPTION

Referring to the accompanying figures, there 1s illustrated
a ladder holder generally indicated by reference numeral 100
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in FIG. 1. The ladder holder 100 1s used to mount a ladder
30 1n an upright orientation relative to a retaining wall 1 used
in excavation sites, which typically includes a corrugated
panel 2 and a top beam 4 spanning an uppermost edge of the
panel. The depth of the top beam 1s greater than the thickness
of the panel such that bottom edges 6 of the top beam extend
beyond the panel on either side thereof. Furthermore, the
retaiming wall has two surfaces, the first of which 1s an inner
surface 8 lying 1n a vertical plane that generally faces the
excavation site and towards the ladder. The second surface
1s an outer surface 10 opposite the inner surface that gen-
crally faces away from the excavation site. In most cases, the
retaiming wall also includes a support bracket 12 coupled to
the inner surface of the panel below the top beam, to which
cross members can be attached to connect opposing retain-
ing walls for added strength of the retaining structure
installed in the excavation site.

The ladder 30 1n FIG. 1, used to access the excavation site,
has two rails 32 extending longitudinally and a plurality of
rungs 34 spanning laterally between the rails at uniform
longitudinal intervals.

The preferred embodiment of the ladder holder 100 as in
FIGS. 2-5 mcludes two parallel plates 102 that are laterally
opposed and which define the lateral boundaries of the
ladder holder. The plates are vertical and positioned perpen-
dicularly to the vertical plane of the retaiming wall 1 when
the device 100 1s mounted to the wall 1n a mounted position.
Furthermore, the plates are aligned with one another such
that a laterally-centered vertical plane, perpendicular to the
vertical plane of the wall, divides the ladder holder 1nto two
symmetrical halves. The plates are spaced apart such that the
distance between mnermost surfaces 104 of the plates 1s less
than a length of one of the rungs.

Each one of the plates 102 comprises a main portion 106.
The main portion has a rear edge 108 that spans a full height
of the main portion between a top and a bottom thereof and
1s parallel to the vertical plane of the wall 1. The rear edge
provides support against the wall.

The ladder holder 100 also includes two laterally disposed
bars, an upper one 110 and a lower one 112, spaced
vertically from one another. The bars span between the
innermost surfaces 104 of the main portions 106 and are
perpendicular to the main portions. The upper bar 1s the near
the top of the main portion, and the lower bar 1s located near
the bottom thereof. Each bar has a wall engaging edge 114
spaced rearward from the rear edge 108 of the main portion.
These wall engaging edges of each bar collectively define a
wall engaging surface 1135 of the ladder holder 100. The wall
engaging edge of each bar 1s arranged to engage the corru-
gated panel 2 of the retaining wall 1 so as to support the
holder 1n fixed relation to the wall regardless of where the
holder 1s set. The wall engaging edges 114 thus define an
upstanding plane of the mounting portion for butting
engagement with the inner surface of the wall 1 where this
upstanding plane 1s arranged to lie parallel to the vertical
plane of the wall 1n the mounted position.

Each one of the plates 102 further includes a hook portion
116. The hook portion 1s coupled at a top of the main portion
106 and has a general mverted U shape. Collectively, the
hook portion coupled with the main portion define the
mounting portion 117 of the ladder holder 100 that 1s
arranged for coupling the holder 1n fixed relation to the wall
1 in the mounted position as 1n FIG. 3. The hook portion has
a first portion 118, upper portion 120, and a second portion
122.

The first portion 118 of the hook portion 116 1s coupled to
the top of the main portion 106 and extends upwards from
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the top thereof. This first portion has a recessed edge 124
that has two distinctive edges, one of which 1s a lower edge
126. The lower edge extends upwards and forwards from a
start at a top of the rear edge 108 of the main portion to an
end at an mnermost portion 128 of the recessed edge. This
lower edge 1s arranged to guide the top beam 4 upward into
the mnermost region of the recessed edge prior to manoeu-
vering this top beam 1nto an uppermost region 130 of the
hook portion. The second of the edges 1s an upper edge 132
that starts at a top end of the lower edge at the innermost
portion of the recessed edge. The upper edge extends
rearwards and upwards from this starting point to an end at
a top end of the upper edge. Furthermore, the upward extent
of the upper edge 1s less than the upward extent of the lower
edge. This upper edge 1s arranged to guide the top beam 4
rearward from the innermost portion 128 of the recessed
edge 124 1nto the uppermost region 130 of the hook portion
116. Overall, the recessed edge 1s arranged for moving the
top beam 1nto the uppermost portion so as to avoid engage-
ment of the upper 120 and second 122 portions of the hook
portion.

The first portion 118 further comprises a first clamping
edge 134 which 1s above the recessed edge 124. The first
clamping edge extends upwards from the top end of the
upper edge 132 of the recessed edge and 1s vertically aligned
with the rear edge 108 of the main portion 106 so as to lie
in a common plane parallel to the vertical plane of the wall
1. Collectively, the first clamping edges of the two plates 102
define a first clamping surface 136. The purpose of the first
clamping edge 1s to frictionally engage the inner surface 8 of
the top beam 4 when the holder 100 1s 1n the mounted
position.

The hook portion 116 also includes an upper portion 120
that extends rearward from the first portion 118 above the
first clamping edge 134 and above the recessed edge 124.
The upper portion comprises a bottom edge 138 that meets
a top end of the first clamping edge substantially at a right
angle. The bottom edge 1s arranged to engage a top beam
surface 14 of the top beam 4 to provide support when the
holder 100 1s in the mounted position.

Furthermore, the hook portion 116 has second portion 122
extending downward from the upper portion 120 at a rear-
most end of the upper portion, spaced rearward from the first
portion 118. The second portion comprises an inner edge
140 opposite the first clamping edge 134 and recessed edge
124 of the first portion. The second portion supports a screw
142 threaded through the second portion proximate the
bottom edge 138 of the upper portion, across from the first
clamping edge and above the recessed edge of the first
portion. Furthermore, the screw has a tip which protrudes
from the mner edge towards the first clamping edge. The tip
of the screw 1s movable so as to vary a distance between the
tip and the first clamping edge. The tip 1s arranged to
frictionally engage a portion of the outer surface 10 of the
top beam 4. Together, the tips of the screws of the two plates
define a second clamping surface 146. Furthermore, the
second clamping surface and the first clamping surface 136
collectively define a retaining mechanism 148 that prevents
upward lifting through frictional engagement of respective
inner 8 and outer 10 surfaces of the wall 1 when the holder
100 1s 1n the mounted position.

Additionally, the second portion 122 has a lip 150 pro-
truding horizontally from the inner edge 140. The lip 1s
located across from the recessed edge 124 of the first portion
118 and 1s spaced below the bottom edge 138 of the upper
portion 120, below the screw 142 of the second portion 122,
and below the first clamping edge 134 of the first portion




US 9,567,804 B2

7

118. The lip forms a horizontal shoulder 152 at a right angle
with the mner edge of the second portion. The lip extends
from shoulder at the inner edge to an end at a tip of the lip.
Then, the tip of the lip tapers off downward and rearward
towards a bottom edge 156 of the second portion. The
shoulder of the lip 1s arranged to engage the bottom edge 6
at the outer surface 10 of the top beam 4 so as to help 1n
retaiming the holder 100 to the wall 1 1f the retaiming
mechanism 148 fails to frictionally engage the top beam to
a suflicient degree. The taper of the lip guides the top beam
around the shoulder thereof.

Each one of the plates 102 also includes a front portion
158 that extends forward from a front of the main portion
106 and downward below the bottom of same. The bottom
of the main portion 1s above a lowest region of the front
portion so as to provide clearance for the support bracket 12
when the holder 1s 1 the mounted position. The front
portions ol each plate collectively define a support portion
160 of the ladder holder 100, which supports the ladder 30
thereon. Each front portion comprises three individual slots
presented as a first 162, second 164, and third 166. The first
individual slot starts at an opening 168 forward from the
upper portion 120 of the hook portion 116 at a top end of the
plate. The opening of the first slot 1s at the same elevation as
a top edge 170 of the upper portion, which 1s opposite the
bottom edge 138 of same. The first slot 1s elongate and
extends downwards and forwards at a fixed angle relative to
the vertical plane of the mner surface 8 of the wall 1 from
the opening at a top end of the first slot to a terminal end 172
at the bottom of same. The terminal end of the first slot 1s
below the recessed edge 124 of the first portion 118, below
the upper bar 110, yet above the lower bar 112. Furthermore,
this terminal end 1s forward of the main portion 106. The
first slots of each plate collectively define an upper slot 174
which 1s arranged to support a single rung 34 when the
ladder 30 1s 1n a working position as illustrated in FIG. 6, 1n
which the ladder 1s mounted relative to the wall 1 at the fixed
angle. The terminal ends of the first slots of the two plates
102 are aligned along a common horizontal rung axis that 1s
parallel to the vertical plane of the wall.

The second individual slot 164 of the front portion 158
starts below the terminal end 172 of the first slot 162 with
an opening 176 towards the front of the front portion. The
opening of the second slot 1s forwards of the main portion
106, above the bottom of the main portion, yet below the
hook portion 116 and the upper bar 110. The second slot 1s
clongate and extends downwards and forwards at the fixed
angle of the first slot such that a rear edge 178 of the first slot
and a rear edge 180 of the second slot lie in a common plane
at the fixed angle. The second slot starts at the opening 176
at a top of the second slot and ends at a terminal end 182 at
a bottom of the second slot. The terminal end of the second
slot 1s spaced forward from the terminal end 172 of the first
slot 162 and 1s below the bottom of the main portion 106.
The second slots of each plate 102 collectively define a
lower slot 184 that 1s arranged to receive a single rung 34
when the ladder 30 1s in the working position as shown 1n
FIG. 6. The terminal ends 182 of the second slots of the two
plates are aligned along a common horizontal rung axis that
1s parallel to the vertical plane of the wall 1, this horizontal
axis being lower than and forward from the horizontal axis
through the first slots 162 of the two plates. The positions of
the terminal ends 172 of the first slot and the terminal ends
182 of the second slot of each plate being lower than the
hook portion 116 and proximate 1n elevation to the respec-
tive upper 110 and lower 112 bars increases the stability of
the holder 100 1n the mounted position.
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The front portion 158 further includes a third individual
slot 166. The third slot starts at an opeming 186 forward of
the opening 168 of the first slot 162, at the same elevation
as same, and ends at a terminal end 188 at a bottom of the
third slot. The distance between a top end of the front
portion, joining the opening of the first slot and the opening
of the third slot, and a top edge of the opening of the second
slot 1s slightly less than the spacing between adjacent rungs
so that adjacent rungs can be simultaneously inserted into
the openings of respective upper and lower slots. The third
slot extends downwards for less than one-third of the length
of the first slot and 1n a direction that 1s parallel to the rear
edge 108 of the main portion 106. The terminal end of the
third slot 1s spaced above the terminal end 172 of the first
slot. The distance of the third slot from the vertical plane of
the wall 1 1s near the depth of the support bracket 12 from
the inner surface 8 of the wall. The third slots of each plate
102 collectively define a storage slot 190 that 1s arranged to
receive a single rung 34 such that the ladder 30 1s suspended
vertically 1n a storage position as illustrated in FIG. 7 and so
that the ladder overlaps the support bracket. These thirds
slots lie along a horizontal axis parallel to the wall and above
both of the horizontal axes through respective first slots 162
and second slots 164 of the two plates.

Adding to the functionality of the storage slot 190, the
second slot 164 has an upper portion 192 proximate the
opening 176 of the second slot. This upper portion has a
recessed edge 194 recessed rearward from the rear edge 180
of the second slot. The recessed edge of the second slot has
two edges. A first of the edges 1s a bottom edge 196 that
starts at the rear edge of the second slot and extends
rearward at a right angle to the vertical plane of the wall 1
to a terminal end at a shoulder 198 of the recessed edge. A
second of the edges of this recessed edge 1s a vertical edge
200 which starts at the shoulder of the recessed edge and
extends upwards to a terminal end at the opening 176 of the
second slot. The vertical edge 1s vertically aligned with a
rear edge 202 of the third slot 166 1n a common plane
parallel to the vertical plane of the wall. Furthermore, a
vertical portion 204 of a front edge 206 of the second slot
which 1s opposite the vertical edge 200 of the recessed edge
194 and above the terminal end thereotf allows a rung 34 to
be manoeuvered into the upper portion 192 of the second
slot 1n the storage position of the ladder 30 as shown 1n FIG.
7. The recessed edge of the second slot 1n combination with
the vertical portion of the front edge of the second slot are
arranged to restrict the movement of another rung in the
storage position of the ladder.

Each plate 102 has two portions of different thickness,
where thickness 1s measured laterally between the innermost
surfaces 104 and outermost surfaces 208 of the plates: a
thick portion of the plates includes the hook portion 116 and
mounting portion 117, and a thin portion includes the
support portion 160. The thickness of the thin portion 1s
oflset laterally mnward relative to the thickness of the thick
portion, creating a stepped profile 1n the outermost surfaces
of the plates and forming a shoulder where the change 1n
thickness 1s introduced. As such, the stepped profile 1s
created by reducing the distance between the outermost
surfaces of the plates at the thin portion compared to the

thick portion, while the distance between the imnermost
surfaces 104 of the places 1s fixed throughout. At the thick

portion, the distance between outermost surfaces of the
plates 1s greater than the length of a rung 34, near the
distance between outermost surfaces of each of the rails 32.

The distance between the outermost surfaces of the plates at
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the thin portion 1s less than a length of a rung but greater than
the distance between the innermost surfaces of the plates
102.

Each plate 102 further comprises a set of guide surfaces
extending laterally from the outermost surfaces 208 at the
support portion 160. These guide surfaces make use of the
shoulder of the stepped profile of the outermost surfaces.
The set of guide surfaces on each plate includes two types,
the first of which 1s an inclined guide surface 212. The
inclined guide surface 1s parallel to the rear edge 178 of the
first slot 162 and 1s spaced rearward therefrom by a distance
that 1s near the distance between an edge of the rung 34
nearest a longitudinal edge 36 of the rail 32 to this longi-
tudinal edge. The inclined guide surface starts from a top end
of the holder 100, at the top edge 170 of the upper portion
120 of the hook portion 116, and ends at a terminal end
above the top end of the vertical edge 200 of the recessed
edge 194 of the second slot 164. The terminal end of the
inclined guide surface 1s spaced rearward from this vertical
edge at the same distance between the inclined guide surface
and the rear edge 178 of the first slot 162. The inclined guide
surface 1s arranged for sliding engagement of one of the rails
32, when a rung 34 1s sliding 1n the first slot, 1n the working
position of the ladder 30.

The set of guide surfaces also includes a vertical guide
surface 214 which extends downward {from the terminal end
of the inclined guide surface 212 to the bottom of the front
portion 158. The vertical guide surface 1s parallel to the wall
engaging edges 114 of the upper 110 and lower 112 bars and
1s forward of the main portion 106. Further, this vertical
guide surface 1s spaced rearward from the recessed edge 194
of the upper portion 192 of the second slot 164 near the
distance from the edge of the rung 34 nearest the longitu-
dinal edge 36 of the rail 32 to this longitudinal edge.
Furthermore, the vertical guide surface 1s arranged for
sliding engagement of one of the rails, when a rung 1s sliding
in the third slot 166, in the storage position of the ladder 30.

The two plates 102 are coupled by three cylindrical rods.
The rods span laterally between the innermost surfaces 104
of the plates and are perpendicular relative to the plates. A
first connecting rod 216 1s located proximate the top of the
main portion 106, above the upper bar 110, below the
recessed edge 124 of the first portion 118, and forward of the
rear edge 108 of the main portion. This first connecting rod
1s arranged to couple the main portion of each plate. A
second connecting rod 218 1s positioned to the rear of the
opening 176 of the second slot 164, rearward from the
vertical guide surface 214 and below the inclined guide
surface 212 at the same elevation as a point where there two
types of guide surfaces converge, yet above the lower bar
112. The second connecting rod 1s positioned so as to not
interfere with the rails 32 of the ladder 30 during sliding
engagement with the guide surfaces. The second connecting
rod 1s arranged to couple the front portion 158 of each plate
rearward of the shoulder of the outermost surfaces 208,
where the plate has greater thickness and consequently 1s
stronger. A third connecting rod 220 1s located to the rear of
the lip 150 of the second portion 122, below the shoulder
152 joining the mner edge and the tip of the lip at a point
about halfway between this shoulder and the bottom edge
156 of the second portion. The third connecting rod 1s
arranged to couple the second portion of the hook portion
116 of each plate 102 where the hook portion will endure the
most tensile strain in the scenario that the lip engages the
bottom edge 6 at the outer surface 10 of the top beam 4. As
such, each one of the connecting rods couples each one of
the three main subcomponents of the ladder holder 100, and
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together the rods rigidify the structure whilst allowing the
ladder holder to remain lightweight.

The ladder holder 100 also comprises a handle 222. The
handle spans laterally between the upper portions 120 of the
hook portions 116 of the two plates 102 and 1s arranged fo
lifting and aiding the mounting of the ladder holder onto the
retaining wall 1. The handle has a central portion wide
enough for grasping with a hand. The central portion 1is
clevated relative to the top edges 170 of the upper portions
so as to provide room to grasp the handle comfortably when
the ladder holder 1s in the mounted position. The handle 1s
arranged proximate the horizontal midpoint of the upper
portions so as to be aligned with the center of gravity of the
ladder holder in combination with the retaining wall.

In use, the ladder holder 100 must be mounted to the
retaining wall 1 prior to mounting the ladder 30 to the holder.
Mounting to the wall 1s accomplished by pivoting the holder
relative to the wall so that the lower edge 126 of the recessed
edge 124 of the first portion 118 1s approximately parallel to
the mner surface 8 of the top beam 4. Next, the holder 1s
lowered onto the wall so as to navigate the top beam into the
innermost portion 128 of the recessed edge. Then, the device
1s moved away from the inner surface of the wall while
simultaneously pivoting the holder relative to the wall so as
to bring the main body 106 towards same. The horizontal
movement and pivoting of the holder manoeuvers the top
beam towards the second portion 122 of the hook portion
116 such that the bottom edge 6 of the top beam 1s generally
above the lip 150 of the second portion. Next, the device 1s
moved downwards relative to the wall inserting the top
beam 1n the uppermost region 130 of the hook portion so that
the bottom edge 138 of the upper portion 120 engages the
top beam surface 14, and the first clamping surface 136
engages the imner surface of the top beam. Finally, the
screws 142 of the two plates 102 are simultaneously tight-
ened so that the tips of the screws engage the outer surface
10 of the top beam as the second clamping surface 146. At
this stage, the device i1s considered to be 1n the mounted
position.

The method of mounting the ladder 30 to the ladder holder
100 1s generally based on horizontally aligning adjacent
rungs 34 with the openings of the storage and lower slots
while ensuring that the ladder 1s laterally centered relative to
the holder. More specifically, an upper rung 1s aligned with
the openings 186 of the storage slot 190 so that an upper
rung axis 1s aligned horizontally with an axis spanmng
laterally through the openings of the storage slot so as to lie
in a common horizontal plane, and a lower slot 1s aligned
with the openings 176 of the lower slot 184 so that a lower
rung axis 1s aligned horizontally with an axis spanming
laterally through the openings of the lower slot so as to lie
in a common horizontal plane. At this instant, the ladder may
be substantially vertical or may be pivoted to be at the fixed
angle of the inclined guide surfaces 212. Assuming that the
ladder was 1mitially vertical, the vertical guide surfaces will
be engaged first, at which point the upper rung will be 1n the
vicinity of the openings of the 186 of the storage slot 190 and
the lower rung will be 1n the openings 176 of the lower slot
184 1n an intermediate vertical position. From this interme-
diate vertical position, the ladder can be arranged in the
working position by pivoting the top of the ladder towards
the top of the holder about the lower rung until the rails 32
engage the mclined guide surfaces 212. Then, the ladder 1s
slid downwards against the inclined guide surfaces so that
the upper rung 1s inserted into the upper slot 174 and a
second rung 1s placed within the lower slot. Alternatively, to
suspend the ladder 1n the storage position immediately from




US 9,567,804 B2

11

the intermediate vertical, the ladder 1s slhid downwards
position against the vertical guide surfaces so that the first
rung 1s 1n the storage slot 190 and the second rung 1s 1n the
upper portions 192 of the lower slot.

In a second scenario 1n which the ladder 30 1s iitially

pivoted relative to the ladder holder 100 so as to be oriented
upright yet at the fixed angle of the inclined guide surfaces
212, moving the ladder towards the holder will result in the
rails 32 contacting the inclined guide surfaces, at which
point the upper rung will be 1n the vicinity of the openings
of the 168 of the upper slot 190 and the lower rung will be
in the opemings 176 of the lower slot 184 1n an intermediate
pivoted position. From this intermediate pivoted position,
the ladder can be arranged 1n the working position by sliding,
the ladder downwards against the inclined guide surfaces so
that the upper rung 1s 1nserted into the upper slot 174 and a
second rung 1s placed within the lower slot.
Regardless of the current position of the ladder 30 once same
1s mounted to the holder 100, the ladder can be moved
between the working and storage positions without dis-
mounting same. A ladder position may be changed by first
sliding the ladder upwards until the lower rung engages rear
edges of the openings 176 of the lower slot 184. Then, the
ladder may be pivoted about the lower rung in a direction
towards the upper slot to place the ladder in the working
position or 1n a direction towards the storage slot to arrange
the ladder 1n the storage position.

Since various modifications can be made 1n my mvention
as herein above described, and many apparently widely
different embodiments of same made, 1t 1s intended that all
matter contained 1n the accompanying specification shall be
interpreted as 1llustrative only and not 1n a limiting sense.

The invention claimed 1s:

1. A ladder holder in combination with a ladder for
mounting the ladder i an upright orientation relative to a
wall having an inner surface lying in a vertical plane, in
which the ladder comprises two rails extending longitudi-
nally and a plurality of rungs spanning laterally between the
rails at uniform longitudinal intervals, the holder compris-
ng:

a mounting portion arranged for coupling 1n fixed relation

to the wall 1n a mounted position;

the mounting portion defining an upstanding plane for

butting engagement with the mner surface of the wall

where the upstanding plane 1s arranged to lie parallel to
the vertical plane of the wall 1n the mounted position;

a support portion supported fixedly on the mounting

portion, the support portion including:

a pair of first slots on opposite lateral sides of the
support portion arranged to receive one of said
plurality of rungs;

a plurality of first ladder supporting features coopera-
tive with the pair of first slots to position the ladder
in fixed position at a prescribed angle relative to the
upstanding plane of the mounting portion;

the first ladder supporting features comprising at least
one of (1) a pair of inclined surfaces extending
longitudinally of the ladder 1n the working position
which receive the two rails of the ladder in the
working position, and (1) a pair of second slots on
said opposite lateral sides of the support portion
which in the working position receive one of said
plurality of rungs different from that received in the
pair of first slots;

a pair of storage slots on said opposite lateral sides of
the support portion arranged to receive one of said
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plurality of rungs 1n a position of the ladder di
from the working position;

the pair of storage slots being located on the support
portion so that in the working position of the ladder
the pair of storage slots 1s at a spaced location away
from the ladder;

and a plurality of second ladder supporting features
cooperative with the pair of storage slots to position
the ladder in fixed position with a substantially
vertical orientation generally parallel to the upstand-
ing plane of the mounting portion;

the second ladder supporting features comprising at
least one of (1) a pair of upright surfaces extending
longitudinally of the ladder in the storage position
which receive the two rails of the ladder in the
storage position, and (11) upper portions of the first
slots which 1n the storage position recerve one of said
plurality of rungs diflerent from that received 1n the
pair of the storage slots.

2. The ladder holder according to claim 1, wherein the
mounting portion imncludes a wall engaging surface arranged
to engage the inner surface of the wall that comprises at least
one continuous surface spanning laterally across a full width
of the mounting portion.

3. The ladder holder according to claim 2, wherein said at
least one continuous surface comprises two lateral cross
members spaced vertically from one another.

4. The ladder holder according to claim 1, wherein the
mounting portion comprises a retaining mechanism for
preventing upward lifting 1 the mounted position.

5. The ladder holder according to claim 4, wherein the
mounting portion has a front side portion having a first
clamping surface arranged to engage the inner surface of the
wall and an opposing backside portion supporting a second
clamping surface that 1s moveable with respect to the first
clamping surface and 1s arranged to engage the outer surface
of the wall in the mounted position, the first and second
clamping surfaces defining the retaining mechanism.

6. The ladder holder according to claim 3, wherein the
second clamping surface 1s defined by two screws laterally
spaced and threaded through the backside portion.

7. The ladder holder according to claim 1, wherein the
wall 1s a retamning wall used 1n ground excavation and has a
top beam at an uppermost edge of the wall, and wherein the
mounting portion has a front side portion, an opposing
backside portion, an upper portion arranged to couple the
front s1de portion and the backside portion over the top beam
such that the hook 1s formed by the front side portion and the
backside portion and the upper portion, and a lip protruding
from the backside portion towards the front side portion
spaced below the upper portion.

8. The ladder holder according to claim 1, wherein the
wall 1s a retaining wall used in ground excavation, the
retaining wall having a laterally oriented elongate support
bracket below a top beam at an uppermost edge of the wall
such that the support bracket has a ladder-side surface
arranged for facing away from the inner surface of the
retaining wall, and wherein the storage slot 1s arranged at a
distance from the vertical plane of the iner surface of the
wall proximate the distance between the ladder-side surtace

of the support bracket and the iner surface of the wall such
that rearward surfaces of the two rails of the ladder sub-
stantially overlap the ladder-side surface in the storage
position.

Terent
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9. The ladder holder according to claim 1, wherein the
support portion comprises two laterally opposite side plates,
wherein each one of the pair of the first slots 1s disposed in
cach side plate.

10. The ladder holder according to claim 1 wherein the
pair of storage slots 1s located on the support portion such
that 1n the working position of the ladder the pair of storage
slots 1s spaced above the pair of first slots 1n a direction
longitudinally of the ladder in the substantially vertical
orientation.

11. The ladder holder according to claim 1 wherein the
first ladder-supporting features are located on the support
portion such that in the working position of the ladder the
first ladder-supporting features are spaced from the pair of
first slots 1n a direction longitudinally of the ladder at the
prescribed angle.

12. The ladder holder according to claim 1 wherein the

first ladder supporting features include the pair of inclined
surfaces.
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13. The ladder holder according to claim 1 wherein the
first ladder supporting features include the pair of second
slofts.

14. The ladder holder according to claim 1 wherein the
second ladder supporting features include the pair of upright
surfaces.

15. The ladder holder according to claim 1 wherein the
second ladder supporting features include the upper portions
ol one of the first slots and the second slots.

16. The ladder holder according to claim 15 wherein said
upper portions of one of the first slots and the second slots
include the upper portions of the first slots, the pair of first
slots being located below the pair of second slots and turther
away from the upstanding plane of the mounting portion.
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